ABSTRACT. Some novel Schiff base ligands have been prepared through condensation of salicylaldehyde with synthetic various primary diamines under mild reaction conditions. The used aromatic diamines were synthesized in good yields starting from low-cost commercially available materials. In these reactions, the Schiff base products have been afforded with excellent yields and appropriate reaction times. The structure of these ligands has been characterized by IR, 1 H NMR and 13 C NMR techniques.
INTRODUCTION
Synthesis and application of Schiff base compounds have been highly considered in recent decades. Schiff base compounds especially their complexes have been used in many reactions as important and significant compounds. Schiff base complexes because of their structures that are similar to the porphyrin and phthalocyanine rings have been highly considered in inorganic, organic and biological fields [1] . They are effective at loading oxygen, resisting bacteria and mimicking enzymes [2] . Much interest have been paid to the ionophore ligand as sensing materials for neutral carrier type ion-selective electrodes due to the unique properties of the compounds [3] . The formation of strong complex with good selectivity between some Schiff bases and different cations has been introduced. These compounds have been used for preparing ion-selective electrodes for determination of cations in solution with potentiometric methods [4] . Cooperative biometallic catalysis has been documented in several recently reported such as asymmetric epoxide ring opening reaction [5] [6] [7] [8] [9] . In such systems that metal is complexed with special Schiff bases, one metal is proposed to serve as Lewis acid for epoxide activation and another as counter ion for the nucleophile [10] , reaction of some epoxides with elemental iodine and bromine in the presence of catalytic amounts of Schiff base complexes of metal(II) for preparation of haloalcoholes in high yields and regioselectivity [11] , mimic peroxidase in the oxidation of phenol hydrogen peroxides in the presence of Schiff base complexes of Mn(III). The oxidation of styrene by molecular oxygen with Schiff base compounds as catalyst [12] , are examples from application of Schiff base compounds and their complexes in chemical reactions. The rapidly emerging field of hetero-binucleating ligands and the coordination chemistry of the heteronuclear complexes derived from such ligands, have prompted an extension of our work on the synthesis of these ligands from condensation reactions of salicylaldehyde with the synthetic diamines [13] [14] [15] [16] [17] .
In continuation of our research on the synthesis of Schiff bases and their complexes of metal ions [18] [19] , we have studied the preparation of several new Schiff bases from the reaction of salicylaldehyde with synthetic diamines in methanol solution under mild conditions. The corresponding products were identified and characterized by spectroscopic and physical data.
EXPERIMENTAL

Materials
Chemical were purchased from the Merck Chemical Company in high purity. All the materials were of commercial reagent grade. The synthetic diamines, aldehydes and solvents were purified by standard procedures.
Apparatus
The FT-IR spectra were obtained with potassium bromide pellets in the range 400-4000 cm -1 with a Perkin Elmer 550 spectrometer. 
Synthesis of diamines
The diamines were synthesized according to the previously reported literatures [20] [21] [22] .
A typical procedure for preparation of 4,4 ‫׳‬ -diamino stilbene (4)
To a solution of p-nitrotoluene (6.8 g, 0.05 mol) in 100 mL of diethylene glycol, a solution of (11 g, 0.19 mol) potassium hydroxide in 30 mL of water and 10 mL hydrazine hydrate 85% was added. The resulting mixture was refluxed with stirring for about twenty minutes and then the condenser was removed to allow the aqueous liquor to evaporate and temperature of the reaction mixture to rise about 200 ºC, refluxing at this temperature was continued for three hours. Then the mixture was cooled and diluted with cold water and the separated amino product was filtered off and recrystallized in acetone-ethanol which gave the pure product as brown crystalline.
A typical procedure for preparation of 4,4 ‫׳‬ -diamino stilbene-2,2 ‫׳‬ -disulfonic acid (5)
A solution of potassium hydroxide (3 g, 52 mmol) in low amount of water was slowly added with stirring to a mixture of p-nitrotoluene orthosulfonic acid (2.2 g, 10 mmol), diethylene glycol (20 mL) and 2.5 mL of hydrazine hydrate 85%. The resulting mixture was refluxed for 30 min, then the condenser was removed and the aqueous liquor was evaporated and refluxing continued for 2.5 hours. When the reaction was completed, the reaction mixture was cooled and diluted with water. Then the cooled and diluted reaction mixture was acidified with warm concentrated hydrochloric acid and the pure product was filtered.
A typical procedure for preparation of 4,4 ‫׳‬ -diamino azobenzene (6)
A mixture of glacial acetic acid (100 mL), 5.8 g of p-amino acetanilide, 8 g of sodium perborate tetrahydrate and 2 g of boric acid were heated with stirring to 50-60 ºC and hold in this temperature for 6 hours. At the end of reaction, the mixture was cooled and the yellow product filtered off and washed with water, then the product 4,4 ‫׳‬ -bis(acetamido)azobenzene with the mixture of 30 mL methanol and 30 mL of 6 N hydrochloric acid was hydrolyzed for 1.5 hours.
The reaction mixture was filtered off and the product neutralized by the addition of 2.5 N sodium hydroxide. Finally, the amino product filtered, washed with water and dried under reduced pressure.
Synthesis of Schiff base ligands
A typical procedure for preparation of Schiff bases 7 and 9
In a 50 mL round-bottom flask with 10 mL absolute methanol, (0.5 g, 2.3 mmol) of 4,4
‫׳‬ -diamino azobenzene for preparation of Schiff base (7) and in another round-bottom flask with 10 mL absolute methanol (0.5 g, 2.25 mmol) of 4,4
‫׳‬ -diamino stilbene for preparation of Schiff base (9) was added and temperature was raised to 60-70 ºC and stirring was continued until the diamines was solved. Then, salicylaldehyde (0.56 g, 4.6 mmol) in 5 mL absolute methanol for Schiff base (7) and (0.55 g, 4.5 mmol) for Schiff base (9) was added and resulting mixtures was refluxed for about 10-15 min. When the reaction was completed the mixtures was cooled and products was filtered off, washed with absolute methanol and dried.
Synthesis of Schiff base ligands A typical procedure for preparation of Schiff base 8
To a stirred solution of 4,4 ‫׳‬ -diamino stilbene-2,2 ‫׳‬ -disulfonic acid (1 g, 2.6 mmol) in absolute methanol (20 mL), a solution of (0.1 g, 2.5 mmol) potassium hydroxide in 5 mL of absolute methanol was added drop wise over a period of 5 min at room temperature. After the addition of base solution, salicylaldehyde (0.66 g, 5.4 mmol) in absolute methanol (10 mL) was added and the resulting mixture refluxed for about 30 min. The progressive and completion of the reaction were monitored by TLC. When the reaction was completed, the brown precipitate was filtered off and the filtrate was washed with absolute methanol and by evaporating the solvent gave the desired product as red crystalline.
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RESULTS AND DISCUSION
In this research, firstly the aromatic diamines 4, 5 and 6 have been synthesized from compounds 1, 2 and 3 respectively (Scheme 1). These diamines were easily prepared in good yields by starting from low-cost commercially available materials. The corresponding results of these reactions are indicated in Table 1 . As shown in Table 1 , the overall yield of the diamine 1 from p-nitrotoluene is 32% and the overall yields for 2 and 3 diamines are 73% and 52% respectively. In IR spectra, the presence of -NH 2 group stretching bands in the 3300-3500 cm -1 region for diamines, the lack of HNC=O group stretching band in the 1720 cm -1 region for diamine 3, In continuation, the reaction of salicylaldehyde with the prepared diamines was carried out (Scheme 2). The Schiff base ligands 7, 8 and 9 were easily prepared by refluxing and stirring two equivalents of salicylaldehyde with one equivalent of the diamines 4, 5 and 6 respectively in anhydrous methanol. The obtained results are summarized in Table 2 . As can be seen in Table 2 , these ligands have been afforded in 70-85% yields and reaction times at 10-30 min. The completion condensation of all primary amino groups was confirmed by the lack of NH 2 stretching bands in the 3300-3500 cm -1 regions and the presence of strong stretching bands in the 1590-1610 cm -1 region in IR spectra. 
CONCLUSION
This study describes the synthesis of a new Schiff base ligands derived from salicylaldehyde with synthetic various primary diamines. In conclusion, we have reported a mild, easy, clean and a highly efficient method for the synthesis of some novel Schiff bases under mild conditions. The products have been obtained in high yields and short reaction times. The structure of products has been assigned by physical and spectroscopic data such as > 300
